All-trans retinoic acid exposure increases connexin 43 expression in cumulus cells and improves embryo development in bovine oocytes.
In developing follicles, cellular coupling within cumulus-oocyte complexes (COCs) creates a functional syncytium allowing for the passage of small molecules. In many species, intercellular coupling between granulosa cells results from the expression of connexin 43 (CX43 or Gja1) and the formation of gap junctional plaques. Previously, our lab has shown that oocytes with a higher developmental potential had higher CX43 expression in their cumulus cells compared with developmentally incompetent oocytes. All-trans retinoic acid (ATRA) has been shown to increase CX43 expression in several different cell types. In this study we investigated the effect of ATRA treatment, during maturation, on CX43 expression and localization in cumulus cells and the developmental competence of bovine oocytes. COCs and granulosa cells exposed to ATRA during maturation had significantly higher CX43 expression and increased gap junctional coupling, respectively. In addition, there was a significant increase in the maturation, cleavage, and blastocyst rates in ATRA treated COCs. Data from these studies suggest that not only can CX43 be used as a biomarker for oocyte health, it can also potentially be manipulated using ATRA to increase the number of oocytes achieving developmental competence.